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Abstract: 


Diabetic nephropathy is one of the most common and most devastating complications of 
diabetes. During the course of diabetic retinopathy, the glomeruli are slowly destroyed, usually 
with no detectable signs until the later stages of the disease, when the kidneys filtration process 
can no longer function. Throughout this disease, blood flow through the kidneys increases 
“hyperfiltration", and the kidneys become enlarged. Damage to the glomeruli becomes evident, 
as well as a condition known "microalbuminuria", in which a blood protein, albumin, leaks into 
the urine. This loss of proteins and other nutrients in the blood progresses, as does the damage 
to the glomeruli. The kidneys progressively lose their ability to filter waste until the final stage, 
kidney failure, occurs. On the other hand, some species of the plants were reported having 
remarkable medical importance. Trifolium alexandrinum is a medicinal herb; it has been shown 
to improve the flow of blood through arteries and veins in diabetic patients. Therefore, the 
present study aims to determine the possible improvement effects of different extracts of 
Trifolium alexandrinum (CF) on some biochemical and histopathological changes in the kidneys 
of streptozotocin-induced diabetic rats. Sixty adult male albino rats (210 + 5 g) were injected 
(IP) with streptozotocin (STZ) (50 mg/kg b.wt) for induction of diabetes. Animals were 
classified into five groups. Daily intake of water, hexane and ethanolic extracts of T. 
alexandrinum in drinking water for 4 weeks after diabetes induction were used. Urine glucose 
was detected every week. Serum total protein, albumen, urea, uric acid and creatinine levels 
were tested. Data were expressed statistical to elucidate the differences between treated and 
control groups. The kidney paraffin sections of control and treated groups were stained with 
haematoxylin and eosin for histological studies. A single dose of STZ induced diabetes 
produced remarkable effects on both structure and function of the rat kidneys. The kidney 
exhibited damage of some renal corpuscles revealed glomerular mesangial cells hypertrophy, 
dilatation of renal tubules together with necrosis of their lining cells. Serum total protein, 
albumen, urea, uric acid and creatinine were significantly increased. Daily urine volume and 
consequently renal excretion of albumen, urea, uric acid and creatinine were significantly 
increased. However, remarkable improvement of the renal structure and function of diabetic rats 
was observed after treating with Trifolium alexandrinum extracts especially the group treated 
with water extract. 

Conclusion: Extracts of Trifolium alexandrinum improved histological and biochemical 
alterations of the kidneys noticed in STZ-diabetic rats. These effects may be due to the presence 
of a high content of flavonoids which acts synergistically as antioxidants. 
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Introduction 


function. Throughout this disease, blood 
flow through the kidneys increases 
“hyperfiltration", and the kidneys become 
enlarged. Damage to the glomeruli becomes 
evident, as well as a condition known 
"microalbuminuria", in which a blood 
protein, albumin, leaks into the urine. This 
loss of proteins and other nutrients in the 


Diabetic kidney disease "diabetic 
nephropathy", is one of the most common 
and most devastating complications of 
diabetes. During the course of diabetic 
retinopathy, the glomeruli are slowly 
destroyed, usually with no detectable signs 
until the later stages of the disease, when 
the kidneys filtration process can no longer 
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by streptozotocin on many organs of 
animals (Ugochukwu and Babady,2003; 
Latha et al., 2004; Pari and Latha, 2004; 
Tan et al.,2005; Modi et al., 2006; Tunali et 
al., 2006). Amer et al. (2004) reported that 
Trifolium alexandrinum caused significant 
decreases in glucose and glycated 
hemoglobin levels and increase in insulin 
level and greatly improved the levels of 
serum lipid parameters and significantly 
decreased lipid peroxidation. 

So the present study was designed to 
determine the effect of streptozotocin on 
some biochemical parameters and kidney 
histology in rats in addition to investigate 
the ameliorative effects of Trifolium 
alexandrinum extracts. 


Material and Methods 


Preparation of extracts: 


Heads of clover flowers (Trifolium 
alexandrinum) were collected from fields 
at Hada Al-Sham, Jeddah Governorate, 
Suadi Arabia. Flowers were dried and 
ground to powder. The powder (375 g) was 
extracted with n-hexane in a soxhlet to give 
a dark brownish waxy solid (12.97 g). After 
that the extraction with ethanol was 
occured. The ethanolic solution was 
concentrated. After removal of ethanol, a 
dark greenish viscous (like molasses) 
(35.83 g) was collected. 

After extraction with n-hexane and 
ethanol, aqueous extract was evaporated to 
dryness to give a dark brownish viscous 
(like molasses) (34.06g) (Piyachaturawat et 
al., 1995). For animal treatment, the hexane 
extract was dissolved in DMSO and 
suspended in distilled water while the 
ethanolic and aqueous extracts were 
dissolved in distilled water. 


Animals and treatments: 


Adult male albino rats (210 + 5 g) 
were used in this study. At the start of the 
experiment 6 rats were kept as control and 
injected IP, with citrate buffer pH 4.9 (1ml/ 
kg b.wt). Sixty male rats were injected (IP) 
with streptozotocin (STZ) (50 mg/kg b.wt) 
(Sigma chemical Co. 2.0. Box 14508 St. 
Louis, MO 63178 USA) according to 
Suanarunsawat et al. (1999). All rats were 
examined by Uri- Quick TM (cline - 3, 
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blood progresses, as does the damage to the 
glomeruli. The kidneys progressively lose 
their ability to filter wastes until the final 
stage, kidney failure, occurs. About 25 
percent of people with type 1 diabetes 
suffer from nephropathy; those with type 2 
diabetes are also at risk (Bingham and 
Hattersley, 2004). 

Diabetes, still a significant metabolic 
disease, is characterized by hyperglyc- 
aemia, glucosuria, and polyuria and so on. 
Changes in carbohydrate and lipid metab- 
olisms under the effect of diabetes result in 
atherosclerosis. Therefore, renal lesions are 
seen commonly in diabetic patients 
(Agodoa et al., 1997). Hyperglycemia and 
glucosuria produce osmotic diuresis and 
therefore polyuria. Prolonged osmotic 
diuresis may cause excessive urinary 
electrolyte loss. Disturbances 12 renal 
function are associated with several 
abnormalities, including proteinurea and 
progressive renal failure (Mayne, 1994). 

Diabetic nephropathy represents a 
major complication of diabetes mellitus. It 
includes hyperfiltration and renal hypert- 
rophy (Bardoux et al.,1999; Suanarunsawat 
et al., 1999; Kurusu et al., 2000; Bankir et 
al., 2001). 

Significant increase in creatinine 
clearance and urinary albumin excretion 
was recorded in streptozotocin-induced 
diaetes in rats (Bardoux et al., 1999). It was 
suggested that vasopressin plays a critical 
role in diabetic hyperfiltration and 
albuminurea induced by diabetes mellitus. 
This hormone seems to be an additional risk 
factor for diabetic nephropathy and thus a 
potential target for prevention and or 
therapeutic intervention. Montero ef al. 
(2000) recorded improved proteinuria and 
blood urea nitrogen levels in streptozotocin 
diabetic rats by dietary supplementation 
with antioxidant vitamin E (1000U/ kg 
diet). 

Previous studies on the short-term 
effects of diabetes on kidney morphology 
have suggested cortical hypertrophy accom- 
panied by glomerular mesangial hypertr- 
ophy (Rasch, 1979; Seyer-Hansen et al., 
1980), whereas long-term diabetes caused 
increased glomerular basement membrane 
thickness (Hirose et al., 1982). 

Many studies were carried out on the 
effects of plant extracts on diabetes induced 
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analyzed using Student's t-test (Snedecor 
and Cochran, 1967). The conventional level 
of 5% was taken as the level of 
significance. 


Results 


The effects of treatment with hexane, 
ethanol and water extracts of CF on serum 
total protein, albumen, urea, uric acid and 
creatinine of diabetic rats are shown in table 
(1). Significant increases (P < 0.05) in all 
tested parameters were observed in the 
diabetic group compared to control group. 
This general increase in all parameters was 
ameliorated by the treatment with CF 
extracts although serum total protein and 
creatinine of CF extracts treated groups 
were not significantly different from both 
control and diabetic groups. 

Daily urine volume and excretion of 
albumin, urea, uric acid and creatinine were 
significantly increased (P< 0.05) in diabetic 
group compared to control group (table 2). 
Treatment with hexane and ethanol extracts 
of CF provided some improvement to the 
daily excretion of the previous parameters. 
Moreover no signifi-cant difference was 
found between control group and CF-water 
extract treated group (table 2). 

The kidney of control rats exhibited 
the classical histological appearance that is 
essentially formed of nephric units. Each 
unit is formed of Malpighian corpuscle, 
convoluted and collecting tubules. 
Malpigian corpuscle consists of spherical 
Bowman's capsule; its wall is formed of 
simple squamous epithelium surrounding a 
capillary network or glomerulus (Fig.1). 
Meanwhile, the kidney of streptozotocin- 
diabetic rats showed pathological changes 
such as damage of some renal corpuscles 
revealed glomerular mesangial cells 
hypertrophy and proliferation, the 
glomerular capillaries entirely filling the 
renal corpuscle as well as damage of 
squamous epithelium of Bowman's capsule 
(Fig.2). Furthermore there were dilatations 
of renal tubules especially the proximal one 
resulting in a decrease in the interstitial 
tissue. Also, loss of tubules characteristic 
appearance was observed due to cloudy 
swelling, nuclear degeneration and necrosis 
of its lining cells (Fig.3). 


reagent strips for urine analysis) for glucose 
detection. Rats 200: 400 mg glucose/ dl 
were considered diabetic and used in the 
experiment. The diabetic rats were 
classified into four groups six rats each 
group. The solutions of the flower extracts 
were freshly prepared and were 
administered to rats in drinking water for 4 
weeks. Hexane extract was administered in 
a dose of (50 mg/kg b.wt), whereas 
ethanolic and aqueous extracts at (100 mg/ 


kg b. wt) (Amer et al.,2004). 

All rats were housed individually for 
urine collection in a stainless steel 
metabolic cage under fasting conditions for 
24 hours. Urine was frozen at -20 C till 
analysis. Urine glucose was detected every 
week in all rats. Rats were fasted 12 hours 
before sacrificing. 


Blood sampling: 

Blood was collected from the jugular 
vein. Serum was seperated by centrifu- 
gation (3000 rpm for 15 111in) and kept 
quickly in Expender tube at -20 °C till 
analysis. 


Biochemical analysis: 

Serum total protein was determined 
according to Lowery et al.(1951) , serum 
and urine albumin was detected according 
the method of Doumas et al. (1971). Urea 
(serum & urine) was estimated by the 
technique of Chaney et al. (1962), uric acid 
(serum & urine) was determined by using 
the method of Haisman and Muller (1977) 
and creatinine was tested according to the 
methods of Folin (1934). 


Histological study: 

The kidney of animals of all groups 
were dissected and small pieces were fixed 
in 10% formol saline, dehydrated in 
ascending grades of ethyl alcohol, cleared 
in xylol and mounted in molten paraplast at 
56-60°C and cut at Sum on a rotary 
microtome. The paraffin sections were 
stained with haematoxylin and eosin for 
histological studies and examined under 
light Leitz microscope. 


Statistical analysis: 


Means and standard deviations were 
calculated for each group and data were 
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a moderate degree of 


ecco 


tubular features, 


kidney cell degeneration in addtion to the 
recovery of ther kidney towards normal was 
noticeable (Figs. 4,5,6). 
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However the administration of CF 


exhibited an 


renal 


of the occurred 


extracts to diabetic rats 


improvement 


histopathological changes in the diabetic 
rats. This achieved by the glomerular and 


Table (1): Effect of hexane, ethanol and water extracts of CF on serum total protein, 
albumin, urea, uric acid and creatinine of streptozotocin-induced diabetic rats. 


Diabetic+CF 
Water extract 





Diabetic+CF 
Ethanol extract 





Diabetic+CF 
Hexane extract 





Diabetic 


7.84° 
+0.53 
7.02a 
+0.72 
45.6“ 
+6.28 
5.6 
+0.48 
1.04* +0.16 





Control 


Total 
(g/dl) 
Albumin 
(g/dl) 
Urea 
(mg/dl) 
Uric acid 
(mg/dl) 
Creatinine 
(mg/dl) 


protein 


3.64 +0.55 


0.72 +0.12 





Values are expressed as means + SD. 
(a) Significant at P < 0.05 as compared to control 
(b) Significant at P < 0.05 as compared to diabetic group. 


Table (2): Effect of hexane, ethanol and water extracts of CF on 24h urine volume, 
albumin, urea, uric acid and creatinine of streptozotocin-induced diabetic rats. 


Diabetic+CF 
Water extract 
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Diabetic+CF 
Ethanol extract 





Diabetic+CF 
Hexane extract 





Diabetic 


42.12° 
+ 5.72 
1.50° 
+ 0.4 
0.56° 
+ 0,06 
0.11° 
+ 0.02 
0.24° +0.11 





Control 


17.64 
+3.8 
0.60 
+ 0.07 
0.23 
+ 0.04 
0.03 +0.01 


Urine 
(ml/day) 
Albumin 
(mg/day) 
Urea 
(mg/day) 
Uric acid 
(mg/day) 
Creatinine 
(mg/day) 


volume 


0.10 3 





Values are expressed as means +. SD. 
(a) Significant at P < 0.05 as compared to control 
(b) Significant at P < 0.05 as compared to diabetic group. 
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Fig.I. Section in the rat kidney of control group showing renal corpuscle, glomerulus (G), 
squamous epithelium cells of Bowman's capsule (arrow). Proximal (p) tubules with 
brush border (head arrow) and distal (d) tubules (X 400). 
Fig.2. Section in the rat kidney of diabetic group showing glomerular (G) mesangial cell 
hypertrophy, damage of squamous epitheliul cells of Bowman's capsule. Dilatation in 
renal tubules, especially the proximal ones (p), with decrease of the interstitial tissue 
(X 400). 
Fig.3. Section in the rat kidney of diabetic group showing dilated renal tubules. Degeneration 
oflining cells (*), cytoplasmic vacuolations (arrow), pyknotic nuclei (pn) (X 400). 
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Fig.4. Section in the rat kidney of diabetic & clover flowers hexane extract group showing less 
hypertrophy of glomerular mesangial cells and pyknotic nuclei of some renal tubules cells 


(X 400). 
Fig.5. Section in the rat kidney of diabetic & clover flowers ethanol extract group showing less 
proliferation of glomerular mesangial cells. Less dilated renal tubules (X 400). 


Fig.6. Section in the rat kidney of diabetic & clover flowers water extract group showing less 
degree of kidney cell degeneration. Renal tubules reveal almost normal appearance 
(X400). 
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structures following short-time experim- 
ental diabetes in rabbit. Also, Berg et al. 
(2003) reported similar findings in the 
kidney of rat by ultrastructure study, These 
changes include degeneration and dilatation 
of cells of the renal tubules with narrowing 
of interstitial area and increased number of 
mesangial cell indicating proliferation in 
the glomerular capillaries following two 
months of experimentally-induced diabetes. 

On the other hand, the present results 
suggest that the water, hexane and ethanol 
extracts from the flower head of Trifolium 
alexandrinum could exert antidiabetic 
activities. Similarly, Salem et al. (2002) and 
Amer et al.(2004) reported remarkable 
improvement of biochemical alterations 
noticed in STZ-diabetic rats after treating 
rats with CF extracts especially the group 
treated with water extract. These effects 
may be due to the presence of a high 
content of flavonoids which act synergi- 
stically as antioxidants (Mohamed ef al., 
2000; Latha et al.,2004; Modi et al., 2006). 

In conclusion, the histological and 
biochemical findings pointed out 
remarkable improvement to all these 
abnormalities by treating with the flower 
extracts of Trifolium alexandrinum. This 
suggests the needs to excessive studies on 
this plant to explore its active ingredients to 
be used for preparing a complimentary 
treatment for diabetes mellitus. 
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ثير مستخلصات زهور البرسيم على الكلى في ذكور الجرذان المصابة بالسكر: 
دراسات بيوكيميائية ونسيجية 


ميساء محمد الراوي 
قسم الأحياء ‏ كلية التربية الأقسام العلمية للبنات - مكة المكرمة 


يعتبر الاعتلال AS‏ 6‘ أحد أكثر المضاعفات شيوعا والأكثر تدميرا لمرض داء 
السكر. وجد أن بعض أنواع زهور ا ارات طب Bay‏ النوع الأحمر هو 
عشب طبي يعمل على تحسين سريان الدم في الأوردة والشرايين في المرضى المصابين 
بمرض داء السكر. لذا صممت الدراسة الحالية لمعرفة تأثير مستخلصات زهور البرسيم في 
تحسين التغيرات المرضية في الكلى نتيجة إصابتها بهذا المرض. 

تم حقن 60 من ذكور الجرذان في تجويف البريتوت بعقار ستربتوزوتوسين 
(50ملجم/كجم من وزن الجسم). بعد استحداث مرض السكر قسمت الجرذان الى مجموعات 
وعولجت بمستخلصات الماءء والهكسان والإيثانول لزهور البرسيم في ماء الشرب لمدة 
أربعة أسابيع. تم قياس مستوى السكر في البول أسبوعياء وتم اختبار البروتين الكلي, 
البيومين, يورياء حمض البوليك» والكيرياتينين, LS‏ تم قياس حجم البول اليومي والإخراج 
الكلوي من المكونات السابقة الذكرء ونوقشت إحصائياً. تم اعداد قطاعات رقيقة للكلى في 
مجموعات الدراسة وصبغت بصبغة الهيماتوكسلين والإيوسين للدراسة النسيجية. 

أظهرت نتائج البحث éj‏ الجرعة الواحدة من عقار ستربتوزوتوسين أحدثت مرض 
داو السك و كافك تتاتجه واضبحة على تر كحت ووكفاتفت الكلى لذن oia‏ أظطيرت 
الدراسة النسيجية SUS‏ في بعض الكبات وذلك بزيادة نمو الخلايا الميزنشيمية بهاء كذلك 
ظهر تمدد في الانيبيبات الكلوية مع تلف الخلايا الطلائية المبطنة لها وتحلل أنويتها. كان 
هناك زيادة إحصائيا معتوية في حجم البول اليومي والإخراج ج الكلوي من الالبيومين» اليورياء 
معاملة الجرذان بمستخلصات زهور البرسيم وكان ذلك أكثر وضوحاً في المجموعة المعالجة 
بالمستخلص المائي. وخلاصة القول أنّ مستخلصات زهور البرسيم تعمل على تحسين 
Apa alll Call‏ والعمر ASW Gail Ay ams‏ في الحردان العضياية يدام السكر نتيجة 
معالجتها بمركب ستربتوزوتوسين. ومن المرحج أن تعود هذه النتائج لوجود نسبة عالية من 
المكونات المانعة للأكسدة في زهور البرسيم. 
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